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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims : 

Claim 1 (Currently amended): A damper for mitigating torsional vibrations of 
a shaft, rotating with an angular velocity about a longintud i na l longitudinal axis, and 
rotating perpendicular to a plane of rotation, said damper comprising: 

at least one passive damping element, and 

one controlling damping element. 

Claim 2 (Original): The damper of claim 1 wherein said at least one passive 
damping element comprises: 

a spring having a spring constant of proportionality with respect to 
motion in a first degree of freedom, 

a mass coupled to said spring for oscillation along said first degree of 
freedom, wherein said oscillation dampens said torsional vibrations of said shaft 
corresponding to a frequency of said oscillation, 

a selector coupled to said spring for movement along said spring in a 
second degree of freedom, said movement under governance of said angular 
velocity of said shaft, such that said spring constant of said spring, for said 
oscillation, is selected. 
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Claim 3 (Original): The damper of claim 1 wherein said at least one passive 
damping element comprises: 

a joint, displaced from said longitudinal axis, and in said plane, 
a pendulum having a degree of freedom for pendulum motion, about 
said joint, said motion in said plane, such that said pendulum motion dampens said 
torsional vibrations corresponding to the frequency of said pendulum motion. 

Claim 4 (Original): A damper for ameliorating torsional vibrations of a shaft, 
rotating with an angular velocity, said damper comprising: 

a spring having a spring constant of proportionality with respect to 
motion in a first degree of freedom, 

a mass coupled to said spring for oscillation along said first degree of 
freedom, wherein said oscillation dampens said torsional vibrations of said shaft 
corresponding to a frequency of said oscillation, 

a selector coupled to said spring for movement along said spring in a 
second degree of freedom, said movement under governance of said angular 
velocity of said shaft, such that said spring constant of said spring, for said 
oscillation, is selected. 

Claim 5 (Original): The damper of claim 4 wherein said frequency is a 
constant multiple of said angular velocity. 

Claim 6 (Original): The damper of claim 5 wherein said frequency is a 
constant multiple of said angular velocity by a natural number. 
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c l , im7(Cu „ en , lyamended): ^^ w|ww ^ 

wherein said selector is said mass. 


0, aim 8 ( C Urrentlyam6nded): A danlp e rforreducingtorstana , vibratlonsof 

ro,a " n9 ab ° Ut ' axis, and perpendicuier t0 . plane 

of rotation, s a id damper comprising: 

a join,, displaced from said longitudinal axis, and in said plane 

a pendulum having a degree offreedom for pendulum motion, about 

torsional vibrations corresponding ,o ,be frequency of said penduium motion. 

Cairn 9 (Ongina,,: The damper of claim 8 wherein said frequency is a 
constant multiple of the angular velocity of said shaft. 

Cairn 10(O rigI „a„: The damper of Cairn 9 wherein said frequency is a 
constant mulfipie of .he anguier veiocity of said shaf. by . nature, number. 

"aim 11 ( Or lgi „a.,: A damper for reducing lorsione, vibrefions of a mtafing 
shaft, said damper comprising: 

a first spring, 

a second spring, 

a mass physically coupled ,o said firs, spring end eieCromegneficaiiy 
ooupled .o said second spring lor osciiiafion having a frequency, wherein seid 

osc„,,ion dampens said .orsiona, vibrafions of said shafi .ha. correspond ,o said 
frequency, 


ATTORNEY DOCKET NO. SMB-7038 

Page5 

accelerometers coupled to the mass and the shaft for detecting the 
relative motion of said mass and said shaft, 

a current generator for adjusting an electromagnetic bond whereby the 
second spring is coupled to the mass, 

a computer coupled to said accelerometers and said current generator 
for detecting at least one undesired torsiona. vibration, determining a corresponding 
dampening spring stiffness improvement, and signaling current generator to adjust 
current in order to implement said improvement. 

Claim 12 (Original): The damper of claim 1 1 wherein said computer further 
comprises apparatus for calculating frequency and ampiitude of said mass and said 
shaft oscillation, and phase differential between said mass to said shaft. 

Claim 13 (Original): The damper of claim 11 wherein said computer further 
comprises at least one spectrum analyzer per accelerometer. 

Claim 14 (Original): A method for damping torsional vibrations of a rotating 
shaft wherein said shaft includes a hub, a mass physically coupled to said hub via a 
first spring and coupled to said hub via a second spring and electromagnetic bond, 
said method comprising: 

(i) oscillating said mass angularly with respect to said hub in a manner 
that absorbs energy with a resonance related to the total effective spring constants 
of the first and second springs, 

(ii) identifying undesired harmonic motion in said mass relative to said 

hub, 
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<■> ca,ou,a ti „ g applied curren, changes that, when applied by . curren , 
~ to said eieOmagnefic bon , change the tota , effecuve ^ constam 
and .mprove dampening of ,he detected undesired harmonic m „,ion, and 

(iv) applying said current changes. 

Cairn 15 (Ortgina,,: Thcethodotcta^Mwheteinetepd^o^ 
calcuiating a curren, decrease , «. of osci , latfon Qf ^ ^ fe 

amp,i,ude o, — — . - said mass is decreasing, ca,cu,a ti n 9 a curren, increase if 
osciilaUon or said huh , s decreasing and osc„,a,ion of said mass is increas,n g and 
emulating no appiied current change „ oscillation of said huh and os*,ion of said 
mass are constant. 


Cain, 16 (Origina.,: The nrethod ofciaim ,4 wherein step (iii, comprises 
caicuiating a current decrease and mass amplitude increase „he ampiiu.de of 
osciiiation ofsaid huh is increasing and. caicuiafing a curren, increase and mass 
ampiifude increase if osciiiation ofsaid huh is decreasing, and caicuiating no appiied 
current change if oscillation ofsaid huh is constant. 


Calm 17 ,O ri8 ,„, I): The meth od of claim 14 wherein step (iii, composes 
caicuiating current chan g es that wll, g enera,e an addttona, harmonic force with a 
frequency equal to frequency of actual externa, force, and phase equal to - 90 0. 

Cairn 18 (Origin,,, The method of c|ajm „ ^ ^ ^ ^ 
performed hy an apparatus including a motion-to-signa, transducer. 
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Cain, 19 (0rig ,„, l): The method of c|gim , 8 wherejn ^ 
transducer includes an accelerometer 

Carn, 20 <O rigina „: The method of Calm ,8 wherein said mo,ion-,o-signa, 
transducer includes a frequency detector. 


Cain, 21 ,o riginal): The methQd of dajm 18 where|n 
transducer includes a spectrum analyzer. 

Claim 22 (Original,: The damper of claim 1 wherein said at least one 
passive damping element comprises: 

a spring having a spring constant of proportionality with respect to 
motion in a first degree of freedom, 

a mass coupled to said spring for (i) oscillation along said fi ret degree 
of freedom, wherein said escalation dampens said torsional vibrations of said shaft 
corresponding to a frequency of said oscillation, and (ii) movement along said spring 
in a second degree of freedom, said movement under governance of said angular 
velocity o, said shaft, such .ha, said spring constant of said spring, for said 
oscillation, is selected. 


Claim 23 (Original,: A damper for mitigating torsional vibrations of a shaft, 
rotating with an angular velocity, said damper comprising: 

a spring having a spring constant of proportionality with respect to 
motion in a first degree of freedom, 
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a mass coupled to said spring for (i) oscillation along said firs, degree 
of freedom, wherein said oscillation dampens said torsional vibrations of said shaft 
corresponding to a frequency of said oscillation, and (,., movement along said spring 
« a second degree of freedom, said movement under governance of said angular 
velocity of said shaft, such ,ha« said spring constant of said spring, for said 
oscillation, is selected. 


Claim 24 (Original): The damper of claim 22 wherein said frequency is a 
constant multiple of said angular velocity. 


Claim 25 (Original): The damper of claim 23 wherein said frequency 
constant multiple of said angular velocity by a natural number. 


is a 


Claim 26 (Currently amended): The damper of claim 1 wherein said at least 
one passive damping element comprises: 

at least two springs having two spring constants of proportionality with 
respect to motion in a first degree of freedom, 

a mass coupled to said two springs for oscillation along said first 
degree of freedom, wherein said oscillation dampens said torsional vibrations of said 
shaft corresponding to a frequency of said oscillation, and 

a«d wherein said mass is coupled to said two springs for movement in 
a second degree of freedom, said movement under governance of said angular 
velocity of said shaft, such that the moment of inertia of said mass about said shaft is 
governed by said angular velocity. 


f 
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Claim 27 (Currently amended): The damper of claim 1 wherein the 
controlling dam i np i ng damping element is capable of damping at least one vibration 
of a frequency different from any resonant frequencies of the passing damping 
element. 


